Background Providing the highest quality care for dying patients should be a core clinical proficiency and an integral part of comprehensive management, as fundamental as diagnosis and treatment. The aim of this study was to provide expert consensus on phenomena for identification and prediction of the last hours or days of a patient's life. This study is part of the OPCARE9 project, funded by the European Commission's Seventh Framework Programme. Method The phenomena associated with approaching death were generated using Delphi technique. The Delphi process was set up in three cycles to collate a set of useful and relevant phenomena that identify and predict the last hours and days of life. Each cycle included: (1) development of Support Care Cancer (2013) Results The first Delphi cycle of 252 participants (health care professionals, volunteers, public) generated 194 different phenomena, perceptions and observations. In the second cycle, these phenomena were checked for their specific ability to diagnose the last hours/days of life. Fifty-eight phenomena achieved more than 80 % expert consensus and were grouped into nine categories. In the third cycle, these 58 phenomena were ranked by a group of palliative care experts (78 professionals, including physicians, nurses, psycho-social-spiritual support; response rate 72 %, see Table 1 ) in terms of clinical relevance to the prediction that a person will die within the next few hours/days. Twenty-one phenomena were determined to have "high relevance" by more than 50 % of the experts. Based on these findings, the changes in the following categories (each consisting of up to three phenomena) were considered highly relevant to clinicians in identifying and predicting a patient's last hours/days of life: "breathing", "general deterioration", "consciousness/cognition", "skin", "intake of fluid, food, others", "emotional state" and "non-observations/expressed opinions/other". Conclusion Experts from different professional backgrounds identified a set of categories describing a structure within which clinical phenomena can be clinically assessed, in order to more accurately predict whether someone will die within the next days or hours. However, these phenomena need further specification for clinical use.
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Background
A minority of deaths in Europe occur suddenly and completely unexpectedly [1] . The majority of patients die from progressive disease or frailty. Achieving the best care of the dying should be recognised as a core clinical proficiency and an integral part of comprehensive cancer management, as fundamental as diagnosis and treatment. Patients in the dying phase should receive the best possible support to meet their individual needs. Technical expertise should be integrated with a humanistic and ethical orientation.
The potential adverse impact of futile treatment on the quality of life of patients with advanced cancer has received broad public and professional attention and is an important consideration in cancer care [2] . This is especially true for imminently dying patients in the very last hours and days of life.
A key area to address is recognition or "diagnosis" that a patient is dying. But clinically assessing the point at which a patient enters the last hours or days of life is a complex challenge. Despite growing interest in predictive factors in cancer over the last decades [3] , no valid tool has yet been developed to recognise the dying phase in a cancer disease trajectory. Some clinical signs (e.g. weight loss in the past 3 months, oedema, ascites, jaundice and cognitive status) and symptoms (e.g. pain, dyspnoea, fatigue/tiredness, etc.) have been suggested as good predictors for the last hours and days of a patient's life but are not well described in the literature [4, 5] . This lack is surprising compared to the frequency of such clinical situations and the intensity of problems and crisis that may accompany the dying phase.
A number of prognostic scoring systems, such as the Palliative Prognostic Score (Pap Score) [6] and Palliative Prognostic Index [7] , are designed to accurately predict survival in terminally ill cancer patients. While these can be useful in clinical practice, they are not created to identify the imminent dying phase, i.e. the last hours or days of life.
End-of-life care pathways, such as the Liverpool Care Pathway for the dying patient (LCP), support care for patients and families during the last hours and days of life [8] . The LCP provides a framework for its application but lacks, as do the other tools, rigorous scientific evidence. In order to provide adequate care in the dying phase, and to ensure that patients who are not dying are given appropriate treatment, tools to diagnose dying must be developed for clinical use. The phenomena routinely seen in dying patients should thus be identified and described.
The aim of this study was to describe the most pertinent phenomena in identifying whether a patient is in the last hours or days of life. This study is part of the OPCARE9 project funded by the European Commission's Seventh Framework Programme. OPCARE9 aims to reach consensus, based on current practice and available research evidence, on the optimum care to be delivered in the last hours and days of the lives of cancer patients and to identify gaps in the knowledge base.
Definitions
There is no widely accepted strict definition of the "dying phase". For the purposes of this study, the dying phase was defined as the last 7 days of life.
"Diagnosing" dying, and the use of terms like "signs and symptoms," reflects the biomedical model [9, 10] . Therefore, we chose the more comprehensive term "phenomenon" to facilitate inclusion of any information (e.g. from laypersons) that might play an important role in recognising the last hours and days of life of terminally ill patients.
Delphi technique was chosen to generate phenomena associated with approaching death. The Delphi technique is an effective method for collecting and synthesising informed opinions on a highly focused topic and serves to highlight the perspectives of experts who have specialised knowledge in the area of interest [11] .
Methods
Expert groups
Two expert groups were established.
The synthesis group was established within the OPCARE9 collaboration and consisted of members of work package 1 1 (Table 1) , who were experienced in palliative care and care of those in the last hours and days of life. They were all able to communicate in English and questionnaires were in English. This group was representing a broad spectrum of professional backgrounds, experiences and opinions to encourage diversity in described phenomena [12] . A core group of 36 experts (four from each OPCARE9 country, see "Cycle 2") represented various professions. The core group was invited to participate in each cycle.
Study design
To collate a set of useful and relevant phenomena helpful for identification of the last 7 days of life, the Delphi process was arranged in three cycles. Each cycle contained (1) development of the questionnaire, (2) distribution of the Delphi questionnaire and (3) review and synthesis of findings. The output of each cycle formed the basis of the subsequent questionnaire (Fig. 1 ). Questionnaires were distributed in both paper and electronic version. Questionnaires returned after the deadline were not included for analysis.
Cycle 1
The goal of the first cycle was to collect a broad spectrum of phenomena as possible.
The expert group (see above) was invited to respond to the following request:
Please list a maximum of four phenomena, observations or perceptions which seem important to you while trying to identify that somebody will die within the next hours or days. Data collection was halted when each professional group (nurses, physicians, psycho-social-spiritual professionals, e.g. social workers, psychologists, priests, etc.) and volunteers from all collaborating countries were represented (Table 1) .
Cycle 2
Based on the results of the previous cycle, Delphi cycle 2 was aimed at phenomena occurring exclusively during the last days and hours of a patient's life. This cycle was designed to assess the importance of each phenomenon in this specific context.
Delphi questionnaire 2 was sent to a subset of the palliative care expert group defined by profession (a total of 36 experts from cycle 1, one per profession for each OPCARE9 country, Table 1 ). The representativeness of the subset was later checked in cycle 3 by verifying the congruence of Delphi 2 and 3 outputs. The experts were asked the following question: Do you agree that this phenomenon is important when identifying or recognising the last hours or days of life?
The answer scale included four options: (1) I strongly disagree, (2) I disagree, (3) I agree and (4) I strongly agree. Demographic data were also collected from the expert panel (profession, country). In the third cycle, the phenomena identified in cycle 2 were ranked. Delphi questionnaire 3 was sent to the expert group, which included a minimum of 12 experts from each collaborating country, representing all professions (four nurses, four doctors and four psycho-social-spiritual professionals) ( Table 1) . Volunteers were not included in cycle 3 because their feedback in the cycle 2 questionnaire indicated a belief that medical expertise was mandatory in order to answer the questions. The question in cycle 3 was:
Please rate the following phenomena in terms of their clinical relevance to predict that someone will die within the next few hours/days.
Phenomena grouped into categories had to be rated on the following scale: (1) no relevance, (2) low relevance, (3) medium relevance, (4) high relevance and (5) highest relevance. Respondents also had the options of "no answer" and "comments". An "add-in-option for phenomena missing" in the respective category was also offered.
Analysis and statistical methods
Cycle 1 Content analysis according to Mayring 3 [13] was used to analyse the collected phenomena (output 1) [14] . All questionnaires were reviewed independently by two researchers. Duplicate phenomena were excluded. Disagreements were discussed until consensus on inclusion/exclusion was achieved. The definitive decision on inclusion of phenomena was made by the synthesis group.
Cycle 2 Answers were dichotomized into disagreement 0 1, strong disagreement, and 2, disagreement, and into agreement 0 3, agreement, and 4, strong agreement. As a basis for the development of the cycle 3 questionnaire, output 2 included phenomena that received more than 80 % expert consensus on agreement. The synthesis group qualitatively analysed all phenomena and created categories. Phenomena were coded independently by three researchers and categorised with the synthesis group until congruence was achieved.
Cycle 3 For analysis and synthesis of findings, answers were dichotomized into high relevance 0 4, high, and 5, highest relevance, and into low relevance 0 1, no relevance; 2, low relevance; and 3, medium relevance. Cycle 3 incorporated phenomena and respective categories that achieved more than 50 % expert consensus on "high relevance" in predicting that someone would die within the next few hours/days. To avoid the risk of losing potential valuable phenomena, a lower percentage of expert consensus (50 %) was chosen.In all three cycles, demographic data (profession, country, setting, years of experience in palliative care) were collected, and descriptive analysis of data (frequencies, percentages of expert panel and collected phenomena and crosstabs inclusive of Chi-square test) was performed using statistical software SPSS.
Results
Output cycle 1
We evaluated 252 questionnaires (65 % health care professionals, 6 % volunteers, 4 % public and 25 % missing/ unknown profession) from eight countries, with a response rate of 100 % (see Table 1 ).
This first expert questionnaire generated 194 phenomena, perceptions and observations that seemed to be important for "diagnosing dying". This cycle invoked a very broad spectrum of phenomena, with different levels of abstraction. Phenomena at a lower abstraction level were more specific, such as "difficulty swallowing", "noisy breathing", "changed breathing pattern", "bluish skin" or "cold extremity", whereas phenomena with higher abstraction level were less specific, such as "deterioration", "disconnection" or "passivity". Some phenomena required further clarification, e.g. "intuition of professionals, gut feeling", "death rattle", "is afraid", "fatigue" or "irreversible deterioration of consciousness".
The synthesis group stated that a relatively high number of phenomena were not uniquely related to the last hours/ days of life but might indicate a much earlier phase in the process of decline. Examples included "paleness", "introverted" or "passivity".
Output cycle 2
Thirty-six questionnaires were sent back from the subset of the palliative care expert group (n036; 83 % health care professionals, 17 % volunteers', representing all nine OPCARE9 countries, see Table 1 ). A response rate of 100 % was obtained.
Fifty-eight phenomena specifically related to the last hours/days of life received more than 80 % expert consensus on agreement (Table 2 ) and were subsequently included for cycle 3. Nine categories were created: "breathing", "communication", "consciousness/cognition", "emotional state", "general deterioration", "intake of fluid, food other", "mobility", "non-observations, expressed opinions/other" and "skin". The most frequent reason for not answering was lack of semantic clarity or misunderstanding the term describing the respective phenomenon. Missing answers in each of the 194 rated phenomena ranged from 0 to 25 % (count 0 to 9, see Table 2 ). The phenomenon "peripheral shut-down" was unanswered by nine experts (25 %). Other unanswered phenomena included "cyanosis", "pail and frail appearance", "burbling sounds", "somnolent" and "irreversible status".
Output cycle 3
In the third cycle ("ranking"), 78 palliative care experts (physicians, nurses, psycho-social-spiritual professionals; see Table 1) , from nine countries, were invited to participate. Response rate was 72 %. Twenty-one phenomena from seven categories received more than 50 % expert consensus on their high relevance to predictions that someone would die within the next few hours/days ( Table 2 ). The seven categories were: "breathing", "consciousness/cognition", "emotional state", "general deterioration", "intake of fluid, food other", "non-observations/expressed opinions/other" and "skin". The categories "mobility" and "communication" were discarded after this process. Missing answers ranged from 0 to 12.8 % (count 0 to 10).
Palliative care experts also noted in free text that some phenomena were missing in the questionnaire, mainly in the MD medical doctor, RN registered nurse, PSSP psycho-social-spiritual professional, LR low relevance, HR high relevance, N/A no answer category breathing. Apnoea, superficial breathing and Cheyne-Stokes respiration were mentioned and rated as highly relevant. Cross tabulation of professional groups (medical doctors, registered nurses and psycho-social-spiritual professionals) and relevance rating of phenomena of approaching death produced different ratings between professions. But results of Chi-square tests showed that there was no significant association between profession and the tested phenomena (Table 3) . Accordingly professional groups did not rate significantly differently.
Discussion
This study, the first of its type, gives evidence to clinically relevant phenomena that can identify and predict the last hours and days of life.
Due to the lack of evidence in the literature (cite review article if accepted in the same journal), Delphi technique was chosen to compile a set of useful phenomena of approaching death. Delphi technique is frequently used to generate rather than to test hypotheses, to map out a field rather than to test relationships within it [15] .
A broad Delphi approach was chosen to guarantee heterogeneity and diversity of data: we used open questions in questionnaire 1, selected palliative care professionals from a variety of care backgrounds and countries, and included lay care persons and volunteers. Professional bias within the study is a risk. The high percentage of participating physicians and nurses may have generated an overrepresentative list of physical and psychological phenomena (e.g. categories such as breathing, emotional state; see Table 3 ). However, the identified phenomena generally lack specificity for direct clinical use in various diseases or diagnosis. For example "change in breathing" has not been specified in more detail as, for example, in "orthopnea due to muscle weakness" or "tachypnea, >25 per min".
In addition to these phenomena, palliative care experts rated intuition/gut feeling as clinically relevant. This is not surprising because another prognostic tool, the PaP Score, has weighted clinical estimation of survival as its most powerful factor [18] . Intuition should be considered part of the theoretical concept. The emphasis placed on it by palliative care experts is an indication that it is important in practice. If so, theory and empiricism are mutually reinforcing and might together facilitate discussion about the concept of intuition and the framing of new hypotheses [16] .
This set of phenomena indicating approaching death in terminally ill patients might be useful as a starting point for recognising the onset of dying and adding to the discussion of appropriate care in the patient's final hours and days of life.
Limitations
It should be recognised that our data might not be generalisable due to the frequency of occurrence in real clinical settings. Our intention was to investigate a variety of phenomena, and correlations in terms of settings, professions and diseases should be drawn cautiously. Because expert opinions rather than clinical observation were used, connection to daily practice is questionable. Some descriptions were not very detailed, and we did not ask for cutoff points.
In the future, it will be useful to investigate international expert opinion regarding the most important phenomena related to the last days of life.
There remain two important issues related to diagnosing dying. First, there exists no common definition of the dying phase that captures processes and phenomena. It is possible that this last part of life will continue to be characterised by a mix of myths and observable phenomena, and a more detailed "diagnosing" would not be possible even with a more sophisticated approach. Second, it has not yet been demonstrated that a more accurate diagnosis of the dying phase will provide concrete benefits. But there is increasing evidence for the importance of improving communication [17] . Clear and compassionate communication focused on the individual needs of patients and families can help to deliver high quality care at the end of life.
Our results may facilitate future research into the diagnosis of dying. We believe that the processual character of many phenomena ("changes in....") requires more attention. There is also a need for longitudinal/repetitive assessment of signs and symptoms in the dying phase.
A prospective, observational and longitudinal multicentre study should be carried out to test sensitivity and specificity of the compiled phenomena and categories, respectively. Results of future research will inform and be included in clinical tools like the Liverpool Care Pathway [18] .
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